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MT-TE gene
mitochondrially encoded tRNA glutamic acid

Normal Function

The MT-TE gene provides instructions for making a molecule called a transfer RNA
(tRNA), which is a chemical cousin of DNA. Transfer RNAs help assemble protein
building blocks (amino acids) into functioning proteins. The MT-TE gene provides

instructions for making a specific form of tRNA that is designated as tRNAGlu. During
protein assembly, this molecule attaches to the amino acid glutamic acid (Glu) and
inserts it into the appropriate locations in the growing protein.

The tRNAGlu molecule is present only in cellular compartments called mitochondria.
These structures convert energy from food into a form that cells can use. Through a
process called oxidative phosphorylation, mitochondria use oxygen, simple sugars,
and fatty acids to create adenosine triphosphate (ATP), the cell's main energy source.

The tRNAGlu molecule is involved in the assembly of proteins that carry out oxidative
phosphorylation.

In certain cells in the pancreas, called beta cells, mitochondria also play a role in
controlling the amount of sugar (glucose) in the bloodstream. In response to high
glucose levels, mitochondria help trigger the release of a hormone called insulin. Insulin
regulates blood sugar levels by controlling how much glucose is passed from the blood
into cells to be converted into energy.

Health Conditions Related to Genetic Changes

maternally inherited diabetes and deafness

A mutation in the MT-TE gene has been found in a small number of people with
maternally inherited diabetes and deafness (MIDD). People with this condition have
diabetes and sometimes hearing loss, particularly of high tones. Affected individuals
may also have muscle weakness (myopathy) and problems with their eyes, heart,
or kidneys. The mutation involved in this condition replaces the DNA building block
(nucleotide) thymine with the nucleotide cytosine at position 14709 (written as
T14709C). This mutation likely impairs the ability of mitochondria to help trigger
insulin release. In affected individuals, diabetes results when the beta cells do not
produce enough insulin to regulate blood sugar effectively. Researchers have not
determined how the T14709C mutation leads to hearing loss or the other features of
MIDD.



other disorders

Mutations in the MT-TE gene are also involved in infantile transient mitochondrial
myopathy (also known as benign COX deficiency myopathy). This rare condition
occurs within the first few months of life and causes severe muscle weakness, poor
muscle tone (hypotonia), and buildup of a chemical called lactic acid in the body
(lactic acidosis). Affected infants often have difficulty feeding and need support from
a machine to help them breathe. The signs and symptoms improve after several
months, and most affected individuals show no symptoms of the condition by age 2
or 3.

The mutations involved in infantile transient mitochondrial myopathy change single
nucleotides in mitochondrial DNA. Specifically, the nucleotide thymine at position
14674 is replaced by the nucleotide cytosine or guanine (written as T14674C or
T14674G, respectively). These mutations impair oxidative phosphorylation. As a
result, muscle cells cannot produce enough energy, leading to the muscle problems
that affect infants with infantile transient mitochondrial myopathy. It is unknown why
only muscles are involved or how affected infants recover from the condition.
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Chromosomal Location

Molecular Location: base pairs 14,674 to 14,742 on mitochondrial DNA (Homo sapiens
Annotation Release 108, GRCh38.p7) (NCBI)

Other Names for This Gene

• MTTE

• trnE
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https://www.ncbi.nlm.nih.gov/gene/4556


Additional Information & Resources

Educational Resources

• Basic Neurochemistry (sixth edition, 1999): Diseases of Mitochondrial Metabolism
https://www.ncbi.nlm.nih.gov/books/NBK27914/

• Madame Curie Bioscience Database (2000): Mitochondrial Translation System
https://www.ncbi.nlm.nih.gov/books/NBK6292/#A27945

• Mayo Clinic: Mitochondrial Diseases Biobank
http://www.mayo.edu/research/centers-programs/mitochondrial-disease-biobank/
overview

• Mitomap: rTNA / tRNA mutations
http://www.mitomap.org/MITOMAP/MutationsRNA

• Molecular Biology of the Cell (fourth edition, 2002): How Cells Obtain Energy from
Food
https://www.ncbi.nlm.nih.gov/books/NBK26882/

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28MTTE%5BTIAB%5D
%29+OR+%28trnE%5BTIAB%5D%29+OR+%28tRNAGlu%5BTIAB%5D
%29%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena
%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+
%22last+3600+days%22%5Bdp%5D

OMIM

• MITOCHONDRIAL MYOPATHY, INFANTILE, TRANSIENT
http://omim.org/entry/500009

• TRANSFER RNA, MITOCHONDRIAL, GLUTAMIC ACID
http://omim.org/entry/590025

Research Resources

• HGNC Gene Family: Mitochondrially encoded tRNAs
http://www.genenames.org/cgi-bin/genefamilies/set/843

• HGNC Gene Symbol Report
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/
hgnc_data.php&hgnc_id=7479

• NCBI Gene
https://www.ncbi.nlm.nih.gov/gene/4556

page 4

https://www.ncbi.nlm.nih.gov/books/NBK27914/
https://www.ncbi.nlm.nih.gov/books/NBK6292/#A27945
http://www.mayo.edu/research/centers-programs/mitochondrial-disease-biobank/overview
http://www.mayo.edu/research/centers-programs/mitochondrial-disease-biobank/overview
http://www.mitomap.org/MITOMAP/MutationsRNA
https://www.ncbi.nlm.nih.gov/books/NBK26882/
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28MTTE%5BTIAB%5D%29+OR+%28trnE%5BTIAB%5D%29+OR+%28tRNAGlu%5BTIAB%5D%29%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3600+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28MTTE%5BTIAB%5D%29+OR+%28trnE%5BTIAB%5D%29+OR+%28tRNAGlu%5BTIAB%5D%29%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3600+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28MTTE%5BTIAB%5D%29+OR+%28trnE%5BTIAB%5D%29+OR+%28tRNAGlu%5BTIAB%5D%29%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3600+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28MTTE%5BTIAB%5D%29+OR+%28trnE%5BTIAB%5D%29+OR+%28tRNAGlu%5BTIAB%5D%29%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3600+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28MTTE%5BTIAB%5D%29+OR+%28trnE%5BTIAB%5D%29+OR+%28tRNAGlu%5BTIAB%5D%29%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3600+days%22%5Bdp%5D
http://omim.org/entry/500009
http://omim.org/entry/590025
http://www.genenames.org/cgi-bin/genefamilies/set/843
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/hgnc_data.php&hgnc_id=7479
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/hgnc_data.php&hgnc_id=7479
https://www.ncbi.nlm.nih.gov/gene/4556


Sources for This Summary

• Horvath R, Kemp JP, Tuppen HA, Hudson G, Oldfors A, Marie SK, Moslemi AR, Servidei S, Holme
E, Shanske S, Kollberg G, Jayakar P, Pyle A, Marks HM, Holinski-Feder E, Scavina M, Walter MC,
Coku J, Günther-Scholz A, Smith PM, McFarland R, Chrzanowska-Lightowlers ZM, Lightowlers
RN, Hirano M, Lochmüller H, Taylor RW, Chinnery PF, Tulinius M, DiMauro S. Molecular basis of
infantile reversible cytochrome c oxidase deficiency myopathy. Brain. 2009 Nov;132(Pt 11):3165-74.
doi: 10.1093/brain/awp221. Epub 2009 Aug 31.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/19720722
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2768660/

• Mezghani N, Mkaouar-Rebai E, Mnif M, Charfi N, Rekik N, Youssef S, Abid M, Fakhfakh F.
The heteroplasmic m.14709T>C mutation in the tRNA(Glu) gene in two Tunisian families with
mitochondrial diabetes. J Diabetes Complications. 2010 Jul-Aug;24(4):270-7. doi: 10.1016/
j.jdiacomp.2009.11.002. Epub 2010 Jan 4.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/20045353

• Mimaki M, Hatakeyama H, Komaki H, Yokoyama M, Arai H, Kirino Y, Suzuki T, Nishino I, Nonaka I,
Goto Y. Reversible infantile respiratory chain deficiency: a clinical and molecular study. Ann Neurol.
2010 Dec;68(6):845-54. doi: 10.1002/ana.22111.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/21194154

• Rigoli L, Prisco F, Caruso RA, Iafusco D, Ursomanno G, Zuccarello D, Ingenito N, Rigoli M, Barberi
I. Association of the T14709C mutation of mitochondrial DNA with maternally inherited diabetes
mellitus and/or deafness in an Italian family. Diabet Med. 2001 Apr;18(4):334-6.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/11437868

• Uusimaa J, Jungbluth H, Fratter C, Crisponi G, Feng L, Zeviani M, Hughes I, Treacy EP, Birks J,
Brown GK, Sewry CA, McDermott M, Muntoni F, Poulton J. Reversible infantile respiratory chain
deficiency is a unique, genetically heterogenous mitochondrial disease. J Med Genet. 2011 Oct;
48(10):660-8. doi: 10.1136/jmg.2011.089995.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/21931168
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4562368/

• Vialettes BH, Paquis-Flucklinger V, Pelissier JF, Bendahan D, Narbonne H, Silvestre-Aillaud P,
Montfort MF, Righini-Chossegros M, Pouget J, Cozzone PJ, Desnuelle C. Phenotypic expression
of diabetes secondary to a T14709C mutation of mitochondrial DNA. Comparison with MIDD
syndrome (A3243G mutation): a case report. Diabetes Care. 1997 Nov;20(11):1731-7.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/9353617

Reprinted from Genetics Home Reference:
https://ghr.nlm.nih.gov/gene/MT-TE

Reviewed: October 2012
Published: March 21, 2017

Lister Hill National Center for Biomedical Communications
U.S. National Library of Medicine
National Institutes of Health
Department of Health & Human Services

page 5

https://www.ncbi.nlm.nih.gov/pubmed/19720722
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2768660/
https://www.ncbi.nlm.nih.gov/pubmed/20045353
https://www.ncbi.nlm.nih.gov/pubmed/21194154
https://www.ncbi.nlm.nih.gov/pubmed/11437868
https://www.ncbi.nlm.nih.gov/pubmed/21931168
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4562368/
https://www.ncbi.nlm.nih.gov/pubmed/9353617
https://ghr.nlm.nih.gov/gene/MT-TE

